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ABSTRACT

At the beginning of the academic year 1972-73 the
graduate physics student population was 11,804, The 173 doctorate
granting institutions and the 137 master's granting institutiors
reported enrollments of 10,227 and 1,577 graduate physics students,
respectively. The data for this Graduate Student Survey comes fron
individual graduate students whose names and addresses were supplied
by physics department chairman. Of the 10,784 student names and
addresses received from the chairman, 6,770 students returned usable
questionnaires. The tables, bar graph, and flow diagraass included in
this report present data concerning percentage of degree recipients;
characteristic of the graduate physics studert population, 1972-73;
characteristics of ninority group respondents; characteristics of new
physics doctorate recipients, 1969-73; 1972-73 sources of graduate
support by years of graduate study; employment opporturnities for
1972-73 graduate physics degree recipients by subfield; and
background characteristics of 1972-73 physics doctorate recipients.
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Table I compares seven characteristics of the totul graduate student populatich
with those of three subgroups — the first-year graduate students, and two
groups of graduate degree recipients.

Table I Characteristics of the graduate physics student population, 1972-73

Graduate First-year MW
students grad. students | YTerm. octorate

Total number* 11,804 2904 1050 1445
Number of respondents 6,770 1449 473 Y65

Sex Female 7% 9% 8% 3%
Male 93 91 92 97

us 79% 86% 90% 78%
Citizenship Foreign 21 14 10 22
PSSC s 28% 35% 27% 192
Type of Project physics 2 3 3 3
H.S. physics Other 64 54 61 72
None 6 8 9 6

PhD-granting 53% 51% 42% 56%
pape o e MS-granting 13 17 23 9
institution BS-granting 18 22 29 18
Foreign 16 10 6 17

Type of grad. PhD-granting 87% 15% 69% 100%
institution MS-granting 13 25 31 0

Student Full-time 84% 86% 75% 86%
status Part-time 16 14 25 14

Teach. ass'tship 32% 46% 36% 148

Res. ass'tship 34 11 12 57

Sources Fellowship 12 n 8 N
o ort Emp1oyment 12 18 22 13
suppor Family, savings,etc 3 7 6 2
Other 7 7 16 3

% These totals were reported by physics department chairmen as part of the Survey of
Enrollments and Degrees.

%% The Physical Science Study Committee(PSSC) course material became available for general
use in 1960. <Since the late 17360's the percentage of graduate physics students who took
PSSC in high school has increased steadily.
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The distribution of minorities among phyvsicists is currently a topic of
considerable interest. For the first time in 1972 we asked minority students to
identify themselves on the graduate Student questionnaire and in 1973 the same
question yielded the information shown in Table 1I. Orientals form by far the
largest group among the minority groups. but only 13% of them are U.S. citizens;
an even smaller percentage of the Asian Indians are U.S. citizens. Although the
numbers are small, women comprise a considerably larger fraction of four out of
the five minority groups than they do of the total graduate physics student
population. Each number shown in table II represents a lower 1imit because

there are minorities not only among the nonrespondents, but also among respondents
who chose not to identify themselves as members of a minority. iIn case of black
degree recipients it is possible to compare their response to the Graduate

Student Survey with the data we received from department chairmen as part of our
annual Survey of Enrollments and Degrees. The chairmen reported 14 black doctorate
recipients and 18 black terminal masters. The Graduate Student Survey

respondents included 11 doctoral and 7 terminal master's degree recipients who

identified themselves as blacks.

Table II Characteristics of minority-group respondents

Spanish  American Asian .

Black speaking Indian Indian Oriental
Total number 106 123 10 281 687
Sex Female 10 8 2 39 89
Male 96 115 8 242 598
] us 85 39 10 2 89
Citizenship { Foreign 21 84 0 279 598
> 1 year 31 23 4 26 13
S 2 29 37 1 49 167
@ e v 3 20 23 he 120
EQw Y 4 12 17 3 55 120
LS 5 8 15 2 44 81
o =T 6 3 7 23 48
EgLE 27 3 ] 32 38
Full-time 79 o 8 259 634
iﬁ::ﬁgt Part-time 19 10 2 15 36
no response 8 3 7 17
Astrophysics 5 4 6 23
Atomic & molec. 7 5 18 58
S Elem, particles 14 17 2 80
v Nuclear 10 14 2 86 76
p i Physics education 5 4 2 1 1
=4 Solid state 28 30 1 116 243
¢ other subfields 37 49 3 54 206
3gggggte Terminal master's 7 14 1 3 30
o recipients Doctorate 1 18 3 41 97
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Table III singles out the physics doctorate recipients of four consecutive
years and shows that both women and foreign citizens are forming an increas-
ing fraction of the gracuating classes.

Table I11 Lharacteristics of new physics doctorate recipients, 1969-73

Academic Citizenship Sex

year U.S. Foreign Male Female Number
1904-70 83 17% 87.4° 2.6% 1545
1970-71 83 17 97.5 2.5 1530
1971-72 8¢ 18 97.9 2.1 1438
1972-73 78 22 96.7 3.3 45

Tables IV and V divide the graduate student population into wnc following two
groups: doctoral and terminal master's students. Each group is then distributed
according to the level of graduate study in 1972-73.

Table IV subfield specfalizations of 1972-73 graduate students by years of graduate study.

Physics Terminal master's . [}octora! students
subfield degree students Full-time equivalent years of graduate study Total
1st yr. 2nd yr. Total Jist yr. 2nd yr. 3rd yr. 4th yr. 5th yr, 6th yr. Tth yr. & 8th yr.
Astropnyssics g 3 ax 6% 7x 7% 7 7= 5% 5% 12% 7%
Atmosprneric physics 2 2 2 2 2 3 1 2 2 2 3 2
Atomic & molecular 5 6 5 5 7 8 9 2 10 9 '5 8
Biophysics 4 3 3 Z 6 4 3 4 2 3 2 [
Electronic & Eng. & 6 6 2 1 1 1 1 1 0 1 1
physics
tlem, particles 2 1 1 13 13 11 14 18 15 1" 14 14
fusfon, plasmas 1 2 Z 5 4 5 5 4 3 4 2 4
Nuclear 7 10 9 9 9 12 13 12 14 15 14 12
Ontics 6 g 7 3 3 3 3 3 3 ki 1 3
Relativity 1 1 1 4 4 4 2 2 1 1 1 3
Solid state 17 16 16 20 27 25 31 26 34 34 4 27
Pliysics, yeneral 20 13 19 14 6 5 1 0 0 1 0 4
Physics, education 13 12 13 4 } ! - - - - - 1
Other subfields 12 10 12 1 10 1 10 11 10 12 10 10
Total number 100« 100¢ Tous 100% 100% 100% 100% 130% 100% 1002 100% 100%
reporting subfields| 496 446 942 %00 1023 1074 958 721 514 k4! 159 5670
respondents
Noron it tarae Do Dol e LD re g nebont whe geaeered foth the subtield question and that on years of graduate study.

Table IV shows that the subfield distributions are considerably different for the
two types of students. For example, general physics, physics education, electronics
and engineering physics attract primarily terminal master's students, whereas
elementary particles is a leading subfield only for doctoral candidates.




Table V indicates the variations in sources of support for different types and

levels of students.

Doctoral students in their first, second, and even

third year of graduate study are heavily supported by teaching assistantships;
from the fourth year on, support comes primarily from research assistantships.
Terminal masters on the other hand are supported by eijther teaching assistant-
ships or employment with very little dependence on research funding.

Table V  1972-73 Sources of graduate student support by years of graduate
study
Source of Terminal master's Doctoral students
support degree students |[Fuil-time equivalent years of grad. study
1st 2nd Total | 1st @2nd 3rd 4th 5th 6th 7th 28th Total

Teaching ’
assistantship 37% 37%| 37% 504 42% 32% 19% 192 21% 18% 16%] 32%
Research
assistantship 5 13 10 1 25 36 53 58 53 56 656 38
Fellowship 4 8 6 9 4 16 14 10 7 7 5 13
Employment 35 22 27 16 1 g 8 7 14 114 17 10
Family, savings 7 6 7 6 3 2 1 2 3 4 6 3
Other sources 12 14 13 & 7 6 5 4 2 ] 0 4
Total number 4
reporting 100z 100z| 1004| 1002 1002 100% 100% 100% 100% 100% 100%] 100
source of 483 450 933 {1058 1045 988 966 695 490 312 151 |5705
support




Table VI shows the distribution of degree recipients in each subfield along with
the number of employment offers each group received. Solid state remains the
largest single subfield for both types of degree holders. Those terminal
masters who specialized in physics education appear to encounter the most
positive situation while the biophysicists and fusion physicists among the PhD's
seem to be in greatest demand. It should be emphasized that these reports of
employment offers were made in the summer of 1973 when at least some of the
degree recipients had only started to explore the employment market.

Table VI Employment opportunities® for 1972-73 graduate physics-degree recipients by

subfietd
Percentage of degree recipients within each specialty

Physics Terminal master's Doctorate
subfield Received Received

Total in 0 1 =2 Total in 0 1 =2

subfield | offer offer offers fsubfield |offer crfer offers
ketrophiysics 3.1% - - - 5.4% 9% 57% 34%
Atomic & molecular 6.3 13% 58% 29% 8.7 12 52 36
Biophysics 2.9 - - - 2.5 1 37 52
Electronics & Eng, phys. 6.3 13 71 16 - - - -
Elen. particles - - - - 15.5 14 45 41
Fusion, plasmas - - - - 3.4 7 55 38
Nuclear 10.1 8 67 25 14.7 13 42 45 |
Gptics 8.7 13 04 23 1.8 13 47 40
Solid state 15.9 25 48 27 30.7 16 63 31
Thermal, cryogenics - - - - 3.3 13 67 20
Phys. euucation 12.3 8 57 35 ~ - - -
aeneral physics 19.1 22 o6 12 - - - -
Other subfields 15.3 - - . 14.0 - - -
Total degree recipients 100. 0% 18% 59% 23% 100, 0% 14% 52% 34%
No. of respondents 380 804

- Fever than 10 respondents
* Survey conducted during the summer of 1973.




When a respondent to the Graduate Student Survey indicated on his question-
naire that he received either a terminal master's degree or a doctorate in
1972-73 we included him in a follow-up Employment Survey conducted in
December 1973. The only group not contacted in the follow-up Employment Survey
consisted of graduates who returned to foreign countries and addresses were
unknown. A1l other respondents to the Graduate Student Survey received a
follow-up questionnaire which enquired not only about their employment status
at that time(winter 1973-74), but also examined work activities and their
relationship to the subfield studied in graduate school. The results of

this follow-up survey of new masters and new doctorate holders are shown as
part of three flow diagrams, figures J' IV and V.,

Almost one fifth of the new masters we-e seeking employment at or shortly
after graduation — during the summer 1973, Approximately half a year later,
only 4% of the respondents indicated that they were seeking employment. A
large percentage of the remainder were employed in physics-related subfields.

Fig. II  Employment opportunities for new physics master's degree recipients, 1972-73

1050

Terminal master's degrees
1972-73

473
respondents

[ 1 1 1 [ 1

Changed to Accepted Continued Seek Don't scek Start

other grad. enployment] |employment employment employment mititary

study a1z 163 187 1 career
13% 115

| 7%

Students Employed Unemployed oTIow-up 382
132 832 and :;eking s$;;§§§:tnter pe-ondent .
Physics related unrelated
76°. to_physics
28%

1050 terminal master's degrees granted 1972-73, Survey of Physics [nrollmentc and
Degrees, 473/1050 = 45% response of the terminal master's dearee recipients to the
Graduate Student Survey 1972-73.



Fig. III

Majoir of
baciielor's
degree

Years of
graduate
study

Citizenship

Sex

Note:

Background characteristics of 1972-73 physics doctorate recipients

Physics Math Engineering Chemistry Astronony Other
91% 4.0% 3.2% 0.3% 0.4% 1.1%
-
£ 3 yrs. 4 yrs. 5 yrs. 6 yrs. 7 yrs. =8 yrs.
3% 18% 27% 25% 18% 9%
u.s. 78% Foreign 22%
1397 men 48 women
96.7% 3.3%
i

14458

PHYSICS DOCTORATE

RECIPIENTS

All percentages shown in this figure, with the exception of sex, are based

on the 965 individual responses to the Graduate Student Survey. The 1445

total and the breakdown by sex come from the Survey of Enrollments and
Degrees.




Figure IV shows that 12% of the doctorate recipients were unemployed shortly
after gratuation, yet by December 1973 this percentage had declined to less
than 3%. It should be noted that, contrary to expectation, the highest
response came from the unemployed group. Thus we do not feel that the
unemployment percentage is underestimated.

In the Graduate Student Survey nearly one third of all graduates had accepted
postdoctoral positions. In the follow-up survey almost half of the respondents
neld such positions. In addition to respondents from the original post-
doctoral group, 33% of the previously unemployed respondents, and 22% of the
respondents who had previously held 'potentially permanent positions' were

now holding postdoctoral positions.

Also in figure IV it should be noted that six out of the ten new physics
doctorate holders who report "other graduate study" in the follow-up survey,
enrolled in medical schools.

Fig. IV  Flow diagram = Postdegree employment status of 1972-73 physics
doctorate recipients

1445

Physics doctorate

4 R //

480 965 /o emer, 177
nor.respondents respondents
332 67 \\\:::\:\\
) W
] — ) N "N x - . .
tmployed ‘Postdocs’ Not Other o Return to
Lotentiaa employed grad. immediate foreign
Cerm g it 300+ and seeking study ntans country,
[ ST S status
NIl A, taa - 1R 12 10 unk nown
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2 otner 1 other 5 pther 2 ather
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* These totals included 24 foreign doctorate recipients whose initial post-degree
employment was with a foreign employer.
#% LE8 pesponlents to the tollow-up employment survey.




The follow-up survey also indicates that less than half of the full-time
employed doctorate holders (excluding 'postdocs’') were employed in their
doctoral study subfield in the winter of 1973-74. This was most striking
for new doctorate holders in elementary particles.

Fig. ¥V Relationship between subfield of 1972-73 doctorate recipients and their full-time
employment, winter 1973-74
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doctorate holders

l B

264 47
Physics-re!ated Work activity
25:; work activity unrelated to physics
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Pl _
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139 125 16 31
Same Different Research h
subfield subfield Otier
Astrophysics 7 7 - -
Eé Atomic & mol. 15 6 3 3
.Elé BiOphysics- q 2 - -
- o Elem. particles 3 18 3 3
—
o'z Fusion, plasma 11 5 - -~
".é § {uclear physics 20 17 - 3
2 Fluids 10 5 . -
Solid state 42 39 6 12
Gther 27 26 4 10
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Tables VII and VIII relate the work activities of new graduates to the
major subfields studied in graduate school. The "research" category in
table VIII includes most of the 'postdocs'.

Table VII Work activity and physics subfield for new master's degree recipients 1972-73

:ﬂg:::?d Teaching  R&D Engineering gg?gﬁggr ggggg{f:g: Other | Total

ATY subfrelds e AP % e %2 | o0
Atomic & molecular 4 5 3 2 4 2 20
Engineering phys. ¢ 10 4 - 1 3 20
WNuclear 4 g 13 1 1 3 31
Optics : 3 12 4 3 3 7 32
Physics education 44 - 2 - - - 46
Solid state 12 n 10 7 2 - 42
General physics 26 6 8 4 3 4 51 _
A1l other \
subfields 8 18 N 6 6 2 51

Note: 293 masters answered the question on work activity and the one on subfield in
graduate’ school.

Table VIII Work activity and physics subfield for new doctorate recipients 1972-73

22{:::§d Teach. Res. T&R  R&D  Mgt. gﬁgg?ys. Other | Total
A1 subftelds | 0 Bz lex e o 5| Toox
Astrophysics 3 22 7 7 - 1 - 40

Atomic & molecular 7 28 7 C 1 2 2 54

Elem. particles 5 64 21 10 ] 6 - 107

Fusion, plasmas 1 15 5 4 - - - 25

Muclear 10 49 15 18 1 3 97

Solid state 22 90 36 35 1 8 7 199

Al11 other

subfields 17 n 18 24 4 4 4 142

liote: 664 doctorate recipients anuwered the question on work activity and the one on
subfield in graduate schoel.
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Table IX describes the initial work activity and type of employer of doctorate

recipients — both U.S. citizens and non citizens.

Not shown as part of table

IX are two smaller groups: 25 U.S. citizens and 37 foreign citizens whose

first employer is

foreign.

Table IX Initial employment of doctorate recipients 1972-73
Type of U.S. employer
Work
activity ., d-yr., 2-yr. coll. ., Fed. fund. Nonpr.
Untv. coll. or sec. sch. Ind. Gov't res. cent. orqg. Other Total
Teacning 22 29 8 - 1 - - - 60 M%
Research 158 4 - 20 38 32 8 - 260 48
Teach. & res. | 67 14 - - 1 - - - 82 15
2 fRes. & dev. 1 - - 50 26 6 4 1 98 18
@ {Engineering 3 - - 6 1 1 - - nm 2
‘o [Computer sci. ya - 1 6 4 1 - - 14 3
'S {Management 1 - - 4 2 - - - 7 1
. |Honphys. profd - - - 2 2 1 2 1 B 2
«“r {0ther - - - - - - 1 1 2 -
-
nj2e4 47 9 88 75 41 15 3 542
Total o a9 2: 16 14 5 3 - 100%
~]Teaching 1 3 3 - - - - - 7 9%
g SfResearch 45 - - 2 2 2 ] - 52 70
= NiTeach. & res. 6 1 - - - - - - 7 9
5 2lRes. & dev. 1 - - 7 - - - 1 9 12
b O
Nl 53 4 3 9 2 2 1 1 75
Total s 7. s 3 128 3% 3z 1= 1 100%
Table X Median monthly salaries for new graduate physics degree recipients 1973
Terminal master's s
recipients Doctorate recipients
Percentage Monthly Percentage Monthly
g%p$°°:r accepting starting | accepting sz%ggg:gga; starting
ploy positions salary positions P salary
Secondary school 22% $ 810 1%
4-ycar college 2 * 8 $ 950
University 8 800 32 21 $ 860 1010
Industry 36 1070 14 1450
Government 22 1080 3 9 1110 1170
Nonprofit org. 2 1000 2 *
Fed. funded res. 3 7 1225
center
Other 5 * 3 *
A1l employers 100% $ 930 1003 $1140¢

* Fewer than 20 graduates reported salary
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The salaries shown in table X by type of employer represent only a small
increase over those reported in 1972.




